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of a sulfonamide compound of fonnula (I). Wherein the 
substituents are described in the specificadon. 



BNSCXX^ID: <WO__1_03039M7A1 J_> 



wo 03/039547 PCT/SE02/02019 

-1- 



USE OF SULFONAMEDB DERIVATIVES IN THE TREATMENT OF OBESITY 
OR FOR THE REDUCTION OF FOOD INTAKE 

TECHNICAL FIELD 

The present invention relates to the use of sulfonamides and their derivatives, which 
bind selectively to S-HTg receptors, in the treatment of obesity or for the reduction of food 
intake. 



10 BACKGROUND ART 

Obesity is a condition diaracterized in an increase in body fat contoit resisting in 
excess body weight above accepted norms. Obesity is the most inqwrtant nutritional disorder 
in the western world and represents a major health problem in all industrialized countries. 
This disorder leads to inoreased mortality due to increased incidences of diseases such as 
cardiovascular disease, digestive disease, respiratory disease, cancer and NIDDM (type n 
diabetes). Searching for compounds that reduce body weight has been going on for many 
decades. One line of research has hem activation of serotonergic systems, either by direct 
activation of serotonin receptor subtypes or by inhibiting serotonin reuptake. The exact 
receptor subtype profile required is however not known. 

Serotonin (5-hydroxytryptamine or iS-HT), a key transmitter of the peripheral and 
central nervous system, modulate a wide range of physiological and paOtological functions, 
including anxiety, sleep regulation, aggression, feeding and depression. Multiple serotonin 
rec^tor subtypes have been identified and cloned. One of these, the S-HTg receptor, was 
cloned by several groups in 1993 (Ruat et al. (1993) Biochem. Biophys. Res. Commun., 193: 
268-276; Sebben et al. (1994) NeuroReport 5: 2553-2557) This receptor is positively coupled 
to adenylyl cyclase and displays affinity for antidepressants such as clozapine. Recently, the 
effect of 5-HT6 antagonist and 5-HT6 antisense oligonucleotides to reduce food intake in 
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rats has been reported (Bentley et al. (1999) Bn J. Phannac. Suppl 126: P66; Bentley et al. 
(1997) J. Psychopharmacol. Suppl. A64: 255). 

WOOl/32646 disclose sulfonamide compounds as ligands selective for the 5-HT6 

5 receptors, and of proposed value in the treatment or prevention of CNS disorders, including 
Alzheimer's disease, Parkinsori's disease, schizophrenia, depression and anxiety. However, it 
has not been disclosed that such derivatives are useful for the treatment of obesity. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a gr^h depicting the efTect on food intake in bbese mice by administration 
of 5K:Woro-3-methyl-benzo[b]thiophene-2-sulphonic add (4-[4-methylpiperazin-l-yl] 
quinolin-6-yl)amide. 

Figure 2 is a gr^h depicting the e£fect on food intake in obese noice by administration 
of 4-n-butyl-N-(4-piperazin-l -yl-^uinolin-6-yl)benzenesidphona^ 

DISOLOSURE OF THE INVENTION 

It has surprisingly been found that S-HTe receptor antagonists, belonging to the class of 
20 sulfonamide compovmds disclosed in WOOl/32646 reduce food intake and body weight. 
Consequently, the present invention provides a method for the treatment or prophylaxis of 
obesity in mammals, including humans. The method comprises administering to a patient in 
need of such treatment a &erapeutically effective amount of a compound of formula (I) or a 
pharmaceutically acceptable salt thereof: 

25 




10 



15 
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wherdn 

P is phenyl, naphfhyl, a 5 or 6 membered heteroaiyl ring comprising 1 to 3 heteroatoms 
selected ftx>m oxygen, nitrogen and sulfur, or a bicyclic or tricyclic heteroaiyl ring comprising 
1 to 3 heteroatonos selected fix>m oxygen, nitrogen and sulfun 

A is a single bond, a Ci^alkylene or a C2^alkenylene groiq); 

is halogen, Ci-ealkyI optionally substituted by one or more halogra atoms, C2-6- 
cycloalkyl, phenyl, COCi-aalkyl, Ci^alkoxy, OCF3, hydroxy, hydroxy-Gi-ealkyl, hydroxy- 
Ci^alkoxy, Ci^alkoxy- Ci^alkoxy, nitro, amino, Ci^alkylamino, or di-Ci-ealkylamino; 
nisO, 1,2, 3, 4 or 5; 

is hydrogen, Ci^alkyl or together with a group R"^ forms a groi^ -(CR^^)p- where 
R^ and R^ are independently hydrogen or C]..6alkyl and p is 2, 3 or 4; 

is Ci.6alkyl optionally substituted by one or more halogen atoms, halogen, C]^ 
alkoxy or together with the group R^ forms a group -(CR^^)p- as defined above; 
m is 0, 1 or 2; 

R"* is a group -X-R^ where X is a single bond, C3l2» O, NH or N-Ci-^alkyl; and 
R^ is an optionally substituted 5- to 7-membered heterocyclic ring or a bicyclic 

heterocyclic ring comprising 1 to 3 heteroatoms selected from nitrogen, sulfiir or oxygen; . 
Q is a phenyl ring or is a 6 membered heteroaryl ring comprising one or two nitrogen 

atoms. 

In some embodiments of the invention, the body weight disorder to be addressed is 
obesity in a human, defined as a condition where the individual has a Body Mass Index 
("BMI**), sometimes called Quetelet's Index, above currently accepted standards. BMI is 
calculated by dividing weight (in kg) by height^ (in meters^). The current standards for both 
men and women accepted as "normal" are a BMI of 20-24.9 kgfrr?. Grade I obesity 
corre^onds to a BMI of 25-29.9 kg^m^ ; Grade n obesity corresponds to a BMI of 30-40 
kg/m^ ; and Grade m obesity corresponds to a BMI greater than 40 kg/m?. (E. Jequier, 
"Energy, obesity, and body weight standards," Am. J ClirL Nutr,, 45:1035-47 (1987)). Ideal 
body weight will vary among species and individuals based on height, body build, bone 
structure, and sex. 
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The obesity herein may be due to any cause, whether genetic or environmental. 
Examples of causes that may result in obesity or be the cause of obesity include overeating, 
diet rich in fats or sugars, environmental causes, medications, pathological conditions 
showing reduced metaboUc activity or a decrease in resting energy expenditure as a 
percentage of total fat-firee mass. Such induction of body weight increase is particularly suited 
for treatment using the compounds and compositions resulting £rom the use or process of the 
invention, or alternatively the mettiods of the invention. In this context, "treatment" of a body 
weight disorder refers e. g,, to a reduction of an abnormally or pathologically elevated body 
weight, or, to a reduction of an abnormally high rate of increase in body weight. 

Thus, in one aspect, the invention relates to a method for the inhibition and/or con^lete 
suppression of lipogenesis in obese mammals, i.e., the excessive accumulation of lipids in fat 
cells, which is one of the major features of human and animal obesity, or loss of total body 
weight, by administration of a compound of any of the formulae herein or a composition 
including a comgpound of any of the formulae herein. 

Another aspect of the invention is a method for ameliorating the conditions that are a 
consequence of disease, such as preventing or arresting the progression of polycystic ovarian 
disease, so that Ihe patient is no longer infertile, and increasing the insulin sensitivity and/or 
decreasing or eliminating the need or usage of insulin in a diabetic patient, e.g., one with 
adult-onset diabetes or Type H diabetes, by administration of a compound of any of the 
formulae herein or a composition including a compound of any of the formulae herein. 

Still another aspect of the invention is a method for reducing the food intake in 
mammals, including humans, by administration of a compound of any of the formulae herein 
or a composition including a compound of any of the formulae herein. 

A furdier aspect of the invention is a cosmetic use of compounds of formula (Q, as 
described herein, for causing loss of weight, as well as cosmetic compositions containing said 
compounds. 
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Yet another aspect of tiie invmtion is non-therapeutic method for improving the bodily 
appearance of a mammal, including a human, in which the method comprises orally 
administering to said mammal a compound of formula (I) as described herein. 

5 "Treatment" (of obesity) refers to reducing the BMI of the mammal to less than about 

25.9, and maintaining that weigjit for at least 6 months. The treatment suitably results in a 
reduction in food or calorie intake by the mammal. 

"Prevention'' (of obesity) refers to preventing obesity ftom occurring if the treatment is 
10 administered prior to the onset of flie obese condition. Moreover, if treatment is commenced 
in already obese subjects, such treatment is expected to prevent, or to prevent flie progression 
of, the medical sequelae of obesity, such as, e.g., arteriosclerosis. Type n diabetes, polycystic 
ovarian disease, cardiovascular diseases, osteoarthritis, deraiatological disoiders, 
hyp^ension, insulin resistance, hypercholesterolemia, hypertriglyceridemia, and 
15 cholelithiasis. 

The term Tialogeo' is used herein to describe, unless otho^e stated, a group selected 
fix>m fluorine, dilorine, bromine or iodine. 

10 The expression "Ci^alkyl" includes methyl and ethyl groups, and straight-chained, 

branched or cyclic propyl, butyl, pentyl and hexyl groins. Particular alkyi groups are me&yl, 
ethyl, n-propyl, isopropyl and tert-butyl. Derived expressions such as "Ci .galkoxy" and "Ci. 
6 alkylamino" are to be construed accordingly. 

5 The expression "Ci^alkylene" as used herein refers to straight-chained and branched 

alkylene groups containing from 1 to 6 caibon atoms. Typical examples include methylene, 
ethylene, propylene and butylene groups. 
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The expression "C2-6 alkCTylene" as used herein refers to straight-chained and 
branched alkenylene groups containing from 2 to 6 carbon atoms. Typical examples include 
vinylene, ally!, dimethylallyl and butenylene groups. 

5 The term "heteroaryl" refers to an aromatic 5-8 membered monocyclic, 8-12 membered 

bicyclic, or 1 1-14 membered tricyclic ring system haying carbon atoms and 1-3 heteroatoms if 
monocyclic, 1-6 heteroatoms if bicyclic, or 1-9 heteroatoms if tricyclic, said heteroatoms 
selected from O, N, or S, wherein 0, 1, 2, 3, or 4 atoms of each ring may be substituted by a 
substituent. 

10 

The term ^^heterocyclic" refers to a nonaiomatic 5-8 membered monocyclic, 8^12 
membered bicyclic, or 1 1-14 membered tricyclic ring system haviiig carbon atoms and 1-3 
heteroatoms if monocyclic, 1-6 heteroatoms if bicyclic, or 1-9 heteroatoms if tricyclic, said 
heteroatoms selected from O, N, or S, whorein 0, 1 , 2 or 3 atoms of each ring may be 
15 substituted by a substituent. 

When P is n^hthyl this is intended to denote both 1-nia.phthyl and 2-n^hthyl groups. 
When P is a 5 or 6-membered heteroaryl ring suitable examples include thienyl, fiuyl, 
pyrrolyl, triazolyl, diazolyl, oxazolyl, thiazolyl, oxadiazolyl, isothiazolyl, isoxazolyl, 
20 thiadiazolyl, pyridyl, pyrimidyl and pyrazinyl. When P is a bicyclic heteroaryl ring suitable 

examples include indolyl, benzofuryl, benzothienyl, quinolinyl and isoquinolinyL When P is a 
tricychc heteroaryl ring a preferred example is dibenzofuryl. The heteroaryl rings can be 
linked to the remainder of the molecule via any suitable carbon atom or, when present, a 
nitrogen atom. 

25 Preferably Pis phenyl, n^hthyl,ben2oftiryl or benzofliienyL 

Preferably A is a single bond, a methylene or ethylene group or a -CH=CH group. Most 
preferably A is a single bond. 

30 When n is more than 1 the groups can be the same or difiFerent. Preferably is 

halogen (particular chloro or bromo), or a Cv^alkyl group optionally substituted by one or 
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more halogen atoms, for example, methyl, ethyl, isopropyl, t-butyl or trifluoromethyl. 
Preferably n is 0, 1 , 2 or 3, particularly 1 or 2, 

When together with a group forms a further group '(CR^^)p- both of the groups 
5 R^andR^ are preferably hydrogen and p is preferably 2. 
R^ is preferably hydrogen. 

A substituent R^ can be attached at any unsubstituted carbon atom within the fused ring. 
When m is more than 1 the groups R^ can be the same or different It will be s^preciated that 
10 when the R^/R^ groups are linked together, the groiq> R^ must be attached to one of the caibon 
atoms of the fiised ring with an ortho relationship with respect to fhe sulfonamide linkage. 
Preferably mis 0. 

The group R^ can be attached at any unsubstituted caibon atom within the ring Q. 

15 

When R^ is a 5- to 7- membered heterocyclic ring suitable examples include 
piperazinyl, piperidyl, pyixoUdinyl and moipholinyl. The 5- to 7- membered heterocyclic 
rings can be linked to the remainder of the molecule via a carbon atom or, when present, a 
suitable nitrogen atom. It will be appreciated however, that when X is O, NH or N-Ci-dalkyl 
20 then flie 5- to 7- membered heterocyclic ring must be linked to the rest of the molecule via a 
carbon atom. Preferably X is a single bond (i.e. R^ = R^) and the 5- to 7-membered 
heterocyclic ring is attached to the rest of the molecule via a suitable nitrogen atom. 

When R^ is a bicyclic heterocyclic ring, X is preferably a single bond (i.e. R^ = R^) and 
suitable examples of such groiq>s are 

25 




Optional substituents for rings within the dejGnition of R^ which can be present on 
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carbon and/or nitrogen atoms, include Ci^alkyl, in particular methyl. 

Most preferably R"^ is an unsubstituted piperazine or N-methyl piperazine attached to 
the rest of the molecule via a suitable nitrogen atom. 

5 

Suitably Q is a phenyl ring or is a 6 membered heteroaryl ring comprising one or two 
nitrogen atoms. Preferably Q, together with the phenyl ring to which it is fused, forms a 
quinoline, isoquinoline or quinazoUne ring. 

1 0 Most preferably Q, together with the phenyl ring to which it is fiised, forms a quinoline 

ring, and the substituent is at the 4-position, that is to say, a groiq) of formula (A) , 




15 Particular preferred compounds offliis invention include: 

5-chloro-3-methyl-benzo[b]tiiiophCTie-2-sulfonic acid (4-[4-mefliylpiperazin-l-yi] quinolin-6- 
yl)anude, 

5-chloro-naphthalene-2-3ulfonic acid (4-[4-methyl-pipCTazin-l-yl]-Kiuinolin-6-yl)amide, 

4- bromo-A^-[4-(4-methyl-piperazin-l-yl)-quinolin-6-yl]benzene^ 

20 3,5-dicMoro-JV-[4K4-methyl-piperazin-l-yl)-quinolin-6-yl]benzenesi^^ 

5- chloro-3-methyl-benzo[b]thiopheae-2-sulfonic acid [4-(3,5-dimethylpipera2m-l-yl)- 
quinolin-6-yl]amide, 

5- chloro-3-methyl-benzo[b]thiophene-2-sulfonic acid [4-(4-methyl-piperazin-l-yl>quinazolin- 

6- yl]amide, 

25 5-cmoro-3-mefliyl-benzo|>]thioph!me-2-sulfoniq acid (4-pipera2dn"l -yl-quinolin-6-yl) amid^, 
3,5-^cUoror2V'-(4-piperazin-l-yl-quinolin-^-yl)benz!mes^ 

5-cMoro-3-me±yl-benzofuran-2-sulfonic acid (4-piperazin-l-yl-quinplin-6-yl)amide, 
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5 J-dichIoro-3-methyl-beiizo(>]tMophene-2-sulfonic acid (4-piperazin-l-yl-quinolin-6- 
yi)aniide, 

5-chloro-naphthalene-2«sulfonic acid (4-piperazin-l-yl-qumolin-6-yl)ainide, 
5-chloro-naphthalene-l-sulfonic acid (4-piperazin-l-yl-quinolin-6-yl)aimde, 
5 5-chloro-2-methyl- benzo[b]thiophene-3-sulfonic acid (4-pipera2in-l.yl^uinolin-6-yl)amide, 
2-dibenzofujran-sulfomc acid (4-piperazin-l-yI-quinolin-6-yl)amide, 
5-chloro-3,7-dimethyl-benzo(>]thiophene-2-sulfomc acid (4-piperazin-l-yl-qiiinoIin-6- 
yl)aniide, 

7-<Jhloro-2-methyl-benzo(>]thiophme-3-sul^^ acid (4-pipera2in-l-yl-quinolin-6-yl) amide, 
1 0 4,6Klichlojx)-2-mefhyl-beiizo[b]thiophene-3-sulfom^ acid (4-piperazin-l-yl-qmnolm-6- 
yl)amide, 

5,7-dichlon)-2-meaiyl-beiizo[b]thiqphene^3-sidf^^ acid (4-piperazin-l-yl-qiiinolin-6- 
yl)ainide» 

biphenyM-sulfonic acid (4-piperazin-l-yl-quinolin-6-yl)amide, 
1 5 4-^err-butyl-A^(4-pipera2iQ-l -yl-quinolin-6-yl)b^^ 

5-bromo-3-methyl-bcai2X)|>]thiophene-2-sulfoni acid (4-piperazin-l-yl-.quinolin-6-yl) amide, 
4-/z-butyl«;V^(4-piperazin- 1 -yl-quinolin-6-yl)benzenesulfonamide, 

4- chloro-2,5-<iimethyl-A^-(4-piperazia-- 1 -yl-qiiinolin-6-yl)benzenesulfonamide, 

5- chloro-3-ethyl-beii2o[b]thiophene-2-sulfonic acid (4-piperazin-l-yl-quinolin-6-yl) amide, 
20 5-chloro-3-isopropyl-benzo[b]thiophene.2-sulfomc acid (4.pipera2iii-l-yl-quinolin-6-yl)amide, 

4- iodo-A^-(4-piperazin-l-yl-quinolin-6-yl)benzenesul^^ 

1 -(5-<;liloro-3-metbyl-benzo|b]tldophene-2-siilfo pipQcazin-l-yl>2,3- 
dihydio-l^^p>TroIo[2,3-g]quinoline, 

5- chloro-n(^hthalene-2-sulfomc acid (2-methyl-4-piperazin- 1 -yl-quinolin-6-yI)amide, 

25 5-chloit)-3-methyl-benzo|>]thiophene-2-sulfomc acid (2-methyl-4-pipera2an-l-yl-quinoIin-6- 
yl)amide, 

5-<:Uoio*3-*methyl*benzofuran-2-sulfoiiic acid (2-methyl-4-piperazin-l-yl-quinolin-6-yl)amide, 
5-chloro-n^htfaalene-2-*sulfonic acid (3-methyl-4-piperazin-l-yl--quinolin- 6-yl)amide, 
5-cWoro-3-metfayl-benzo|>]tWophen-2-sulfomc acid (3-methyM-pipera2in-l-yl-quinolin-6- 
30 yl)amide, 

5,7KiicWoro-3-methyl-benzo[b]thiophen-2-sxilfonic acid (3-methyl-4- piperazin-l-yl-qiiinoiin- 
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6-yl)amide, 

5K:hloro-3-methyl-benzofuran-2-sii^^ acid (3-methyI-4-piperazin-l-yl-quinoIin-6-yl)aimde, 
A-tert'hutyl-N- [4-(s-hexahydro-pym)lo[l^-a]pyra2an-2-yl)-qi^ 

5-chloro-3-methyl-benzo[b]thiophen-2-sulfomc acid [4-(S-hexahydro-pyrrolo[l^a]pyrazin-2- 
5 yl)-quinolin-6-yl]ainide, 

5- chloro-2-inethyl-benzo[b]thlophene-3-sulfomc acid (4-[3,5-dimethylpiperazin-l-yl]quinolin- 

6- yl)aniide, 

5-chloro-3-methyl-benzo[b]thiophene-2-sxilfomc acid [4-((S)-3-methyl-piperazin-l-yl)- 
quinotin-6-yl]amide, 

10 5-chloro-3-methyl-benzoI>]fluophene-2-sulfoiiic acid [4-((R)-3-methyl-piperazin-l-yl)- 
quinoiin-6-yl]amide, 

5-chloro-3-methyl-beiizoI>]thiophene-2-sulfoiiic acid [4-((R)-3-isopropyl-piperazme- 1-yl)- 
quinolin-6-yl]amide, 

5-chlon)-3-methyl-benzo(>]tihiopheQe-2-sulfomc acid [4-(^raniS-'2,5-dimethyl-piperazine-l-yI)- 

15 quinolin-6-yl]ainide, 

5-chloro-3-methyl-benzo|>]thiophene-2-sulfonic acid [8-(4-methyl-piperazin-l -yl) naphtiialen- 

2-yl] amide 

or a pharmaceutically acceptable salt thereof 

20 For use in medicine, the salts of the compounds of fomiula I will be pharmaceutically 

acc^table salts. Other salts may, however, be useful in the pr^aration of the compounds of 
formula I or of their pharmaceutically acceptable salts. Suitable pharmaceutically acceptable 
salts of ttie compounds of fonxmla I include acid addition salts which may, for exaihple, be 
formed by mixing a solution of the compound according to the invention with a solution of a 

25 pharmaceutically acceptable acid such as for example maleic, hydrochloric, hydrobromic, 
phosphoric, acetic, fumaric, salicylic, citric, lactic, mandelic, tartaric and methanesulfonic. 

Compounds of formula (I) may also form solvates such as hydrates, and flie invention 
also extends to these forms. When referred to herein, it is understood that the term 'compound 
30 of formula (I)' also includes these forms. 
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Certain compounds of fonnula (I) are enable of existing in stereoisomeric forms 
including diastereomers and enantiomers and the invention extends to each of these 
stereoisomeric fomis and to mixtures thereof including racemates. The different 
stereoisomeric forms may be sq>arated one from the other by the usual methods, or any given 
5 isomer may be obtained by stereospecific or asymmetric synthesis. The invention also extends 
to any tautomeric forms and mixtures thereof. 

The present invention includes within its scope the use of prodrugs of the compounds of 
formula I above. In general, such prodrags will be functional derivatives of the compounds of 
10 fonnula I which are readily convertible in vivo into the required compounds of fomiula L 
Conventional procedures for the selection and preparation of suitable prodmg derivatives are 
described, for example, in Design of Prodmgs, ed. Bundgaaid, Elsevier, 1985. 

The compounds of fomiula I, to be used according to the invention, can be prepared 
1 5 according to the methods described in WOOl/32646. 

EXAMPLE: Effect of compounds on food intake in ob/ob mice 

Animals 

20 Obese (ob/ob) mouse is selected as the primary animal model for screening as this 

mutant mouse consumes high amounts of food resulting in a higji signal to noise ratio. To 
further substantiate and compare efficacy data, the effect of the compounds on food 
consumption is also studied in wild type (C57BL/6J) mice. The amount of food consumed 
during 1 S hours of infusion of compounds is recorded. 

25 

Male mice (obese C57BL/6JBom-Lep*''' and lean wild-type C57Bl/6JBom; 
Bomholtsgaard, Denmark) 8-9 weeks with an average body weight of 50 g (obese) and 25 g 
(lean) are used in all the studies. The animals are housed smgly in cages at 23±1''C, 40-60 % 
humidity and have free access to water and standard laboratory chow. The 12/12-h Ught/daric 
30 cycle is set to lights off at 5 p.m. The animals are conditioned for at least one week before 
start of study. 
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Compounds 

The test compoxmds are dissolved in solvents suitable for each specific compound such 
as cyclodextrin, cyclodextrin/methane sulfonic acid, polyethylene glycol/methane sulfonic 
5 acid, or saline. Fresh solutions are maide for each study. Doses of 30, 50 and 100 mg kg'May"' 
are used. The ptirity of the test compounds is of analytical grade. 

Minipump implantation 

The animals are weighed at the start of the study and randomized based on body weight. 
10 Alzet osmotic minipumps (Model 2G01D; infusion rate 8 ^1/h) are used and loaded essentially 

as recommraded by the Alzet technical information manual (Alza Scientific Products, 1997; 

Teeuwes and Yam, 1976). Continuous subcutaneous infusion with 24 hours duration is used. 

The minipumps are either filled with different concratratipns of test compounds dissolved in 

vehicle or with only vehicle solution and maintained in vehicle pre-warmed to 37*^0 (approx. 
1 5 Ih). The minipumps are implanted subcutaneously m the neck/back region under short acting 

anesthesia (metofane/enflurane). This surgical procedure lasts approximately 5 min. It takes 

about 3 h to reach steady state delivery of the compoimd. 

Food intake measurements 
20 The weights of the food pellets are measured at 5 p.m. and at 8 p.m. for two days before 

(baseline) and one day after the implantation of the osmotic minipumps. The weighing is 
perfomied with a computer assisted Mettler Toledo PR 5002 balance. Occasional spillage is 
conected for. At the end of the study the animals are killed by neck dislocation and trunk 
blood sampled for later analysis of plasma drag concentrations. 

25 . 

Determination of plasma concentration 

The plasma sample proteins are precipitated with methanol, centrifuged and the 
supematant is transferred to HPLC vials and injected into the Uquid chromatography /mass 
spectrometric system. The mass spectrometer is set for electrospray positive ion mode and. 
30 Multiple Reaction Momtoring. 
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A linear regression analysis of the standards forced through the origin is used to 
calculate the concentrations of the unknown samples. 



10 



Statistical evaluation 

Food consumption for 15 hours is measured for the three consecutive days and the 
percentage of basal level values is derived for each animal fix>m the day before and after 
treatment The values are expressed as mean±SD and mean±SEM ftom eight animals per dose 
group. Statistical evaluation is performed by Kruskal-Wallis one-way ANOVA using the per 
cent basal values. If statistical significance is reached at the level of p<0.05. Mann-Whitney 
U-test for statistical comparison betweai control and treatment groups is performed. 



15 



20 



Formulation 

5-ChIoro-3-methyl-benzo[b]thiophene-2-sulfonic acid (4-[4-methy^iperazin-l-yl] 
quinolin-6-yl)aniide was weighted in and dissolved to half of its final volume with a stock 
solution of PEG400 and 1.0% Tween 80. 100 mM Sodium Acetate was added to a final 
concentration of 10 mM. Purified water was added almost to final volume. The pH of the 
solution was measured and adjusted with IM HCL Qs to calculated wei^t with purified 
water. The solution was filtered throu^ a 0.45 jim syringe filter (Millex HV). 



Composition: 
Example 1 
PEG 400 
Tween 80 
Sodimn Acetate 


2.3 mg^ 
50% wA^ 
0.5 %w/v 
lOmM 


6.9 mg/ml 
50%w/v 
0.5%wAr 
lOmM 


23.0 mg^ol 
50%w/v ■ 
0.5% w/v 
lOmM 


Properties: 
pH 


5,3 


5^ 


5,2 



EXAMPLE 1 

Effect on food intake of 5-chloro-3-methyl-benzo[b]thiophene-2-sulphonic acid (4-[4- 
methylpiperazin-l-yl]quinolin-6-yl)amide. 
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Compound 
Vehicle 


mg/ko/day 
Nomina) 

0 


Corrected 


CS8.tOt 

pM 


SEM 


n 
8 


% of basal 
Mean 

65.7 


level 
SEM 

2.8 


.P 

vs. Control 




EXAMPLE 1 


10 


10.4 


1.00 


0.04 


8 


62.5 


6.4 _ 


P0.7 


4.9 


EXAMPLE 1 


30 


32.2 


1.62 


0.13 


6 


49.3 


8,0 


P<0.04 


25,0 


EXAMPLE 1 


100 


99.1 


1.81 


0.15 


7 


49.9 


6.7 


PO.02 


24.1 


mCCP 1 


10 


10.9 


0.61 


0.04 


8 


31.2 


4,7 


P<0.003 


52,5 



mCPP: RMfalorophenylpipeiazme (reference conqiouDd) 
Css, tot : total plasma exposure of the test conqpound and mCPP respectively at steady state 



5 5.Chloio-3-methyl-ben2o[b]thiophene-2-sulfonic acid (4-[4-methylpipera2m-l-yl] 

quinolin-6-yl)ainide reduces food intake in ob/ob mice by 25% and 24 % at 30 and 100 
mg/kg/day respectively, as shown in Figure 1 . 

EXAMPLE2 

10 Effect on food intake of 4-ii-butyl-N-(4-piperazin-l-yl-quinolin-6- 



yl)benzenesvdphonamide. 



Compound 
Vehide 


mg/kq/dav 
Nonninial 

0 


uorrected 


Css. tot 

1 


SEM 


n 

8 


% of basal 
Mean 

65.2 


level 
SEM 

4.9 


P 

vs. Control 


1 Inhibition (%) 
Based on basal 


EXAMPLE 2 


10 


10,9 


0.37 


0.05 


8 


61.0 


3.0 


P<0.40 


6.5 


EXAMPLE 2 


30 


36,1 


0.94 


0.05 


8 


45.5 


4,2 


P<0.005 


30.2 


EXAMPLE 2 


100 


117.0 


1.29 


0.09 


8 


43.6 


5.1 


P<0.002 


33.2 


mCCP 


10 


11,3 


0.78 


0.03 


8 


39.4 


2.9 


P<0.002 


39.6 



4-n-Butyl-A^-(4-piperazin-l-yl-qumolm-6-y^^ reduces food intake in 

15 ob/ob mice by 30 % and 33 % at 30 and 100 mg/kg/day respectively, as shown in Figure 2. 
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CLAIMS 

1 . A method for the treatment and/or prevention of obesity or for the reduction of food 
intake, comprising administering to a patient in need of such treatment an effective amount of 
a compound, or a pharmaceutically acceptable salt or prodrug thereof, having a structure in 
accordance with formula (I): 




(I) 



10 wherein 

P is phenyl, naphthyl, a 5 or 6 membered heteroaxyl ring comprising 1 to 3 heteroatoms 
selected from oxygen, nitrogen and sulfin:, or a bicyclic or tricyclic heteroaxyl ring comprising 
1 to 3 heteroatoms selected from oxygen, nitrogen and sulfru^ 

A is a single bond, a Ci^alkylene or a C2-6a]kenylene group; 
15 is halogen, Ci.6alkyl optionally substituted by one or more halogen atoms, C2-6- 

cycloalkyl, phenyl, COCi-6alkyl, Ci.6alkoxy, OCF3, hydroxy, hydroxy-Ci-6alkyl, hydroxy- 
Ci^alkoxy, Ci^alkoxy- Ci^salkoxy, nitro, amino, Ci-6alkylamino, or di-Ci^alkylamino; 
nisO, 1,2, 3,4or5; 

is hydrogen, Ci^alkyl or together with a group R^ forms a group -(CR^^- where 
20 R^ and R^ are independently hydrogen or Ci-6alkyl and p is 2, 3 or 4; 

R^ is Cj-^alkyl optionally substituted by one or more halogen atoms, halogen, 
alkoxy or together with the group R^ forms a group -(CR^\- as defined above; 
m is 0, 1 or 2; 

is a group -X-R^ where X is a single bond, CH2, 0, NH or N-Ci-ealkyl; and 
25 R^ is an optionally substituted 5- to 7-membered heterocyclic ring or a bicychc 

heterocyclic ring comprising 1 to 3 heteroatoms selected from nitrogen, sulfur or oxygen; 
Q is a phenyl ring or is a 6 membered heteroaryl ring conqjrising one or two nitrogen atoms. 
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2. The method accbiding to claim 1 in which said compound is in accordance with said 
foraiula CO wherein P is phenyl, naphthyl, benzofuryl or benzothienyl. 

5 3. The method according to claim 1 or 2 in which said compomid is in accordance with said 
formula (I) wherein is halogen (particular chloro or bromo), or a Ci-ealkyl groiq) optionally 
substituted by one or more halogen atoms. 

4. The method according to any one of claims 1 to 3 in which said compound is in accordance 
10 with said fomiula Q) wherein R"* is a piperazine ring optionally substituted by Ci-6alkyl. 

5. The method according to any one of claims 1 to 4 in which said compound is in accordance 
with said foraiula (T) wherein Q together with the phenyl group to which it is fused forms a 
quinoline, isoquinoline or quinazoline ring. 

15 

6. The method to any one of claims 1 to 5 wherein R^ is a piperazine ring optionally 
substituted by Ci-6 alkyl; and Q together with the phenyl groiq) to which it is fused fomis a 
quinoline ring. 

20 7. The method according to any one of claims 1 to 6 in which the compound is selected firom: 

4- /e/t-butyl-JV^(4-piperazin-l-yl-^uinolin-6-yl)benzenesulfo^ 

5- <;Woro-3-methyl-benzoI>]thiophene-2-siilfonic acid (4-piperazin-l-yl-quinolin-6-yl) amide, 
8. Use of a compound having a structure in accordance with formula (J) 




wherein 
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P is phenyl, naphthyl, a 5 or 6 membered heteroaryl ring comprising 1 to 3 heteroatoms 
selected from oxygen, nitrogen and sulfur, or a bicyclic or tricyclic heteroaryl ring comprising 
1 to 3 heteroatoms selected from oxygen, nitrogen and sulfur, 

A is a single bond, a Ci-ealkylene or a C2-6alkenylene group; 

is halogen, Ci^alkyl optionally substituted by one or more halogen atoms, 
cycloalkyl, phenyl, COCi^alkyl, Ci-6alkoxy, OCF3, hydroxy, hydroxy-Ci^alkyl, hydroxy- 
Ci^alkoxy, Ci^alkoxy- Ci^alkoxy, nitro, amino, C]^alkylamino» or di-Ci^aMcylamino; 
n is 0, 1,2, 3, 4 or 5; 

is hydrog^ Ci^alkyl or togeflier with a group R^ forms a group -(CR^%- where 
R^ and R^ are independently hydrogen or Ci..6alkyl and p is 2, 3 or 4; 

R^ is Ci^alkyl optionally substituted by one or more halogoa atoms, halogen, 
alkoxy or together with the group R^ forms a group -(CR^%- as defined above; 
m is 0, 1 or 2; 

R^ is a group -X-R^ where X is a single bond, CH2, O, NH or N-Ci-ealkyl; and 
R^ is an optionally substituted 5- to 7-membered heterocyclic ring or a bicyclic 
heterocyclic ring comprising 1 to 3 heteroatoms selected from nitrogen, sulfur or oxygen; and 
Q is a phenyl ring or is a 6 membered heteroaryl ring comprising one or two nitrogen atoms, 
in the manufacture of a medicament for the treatment of obesity. 

9. The use according to claim 8 in which said compoimd is in accordance with said formida 
(I) wherein P is phenyl, naphthyl, benzofuryl or benzothienyl. 

10. The method according to claim 8 or 9 in which said con[q>ound is in accordance with said 
formula (I) wherein R^ is halogen (particular chloro or bromo), or a Ci.6£dkyl group optionally 
substituted by one or more halogen atoms. 

11. The use according to any one of claims 8 to 10 in which said compound is in accordance 
with said formula (I) wherein R'* is a piperazine ring optionally substituted by Ci-aalkyl. 
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12. The use accoixiing to any one of claims 8 to 1 1 in which said compound is in accordance 
with said fonnula (I) wherein Q together with the phenyl group to which it is fused forms a 
quinoline, isoquinoline or quinazoline ring. 

5 13. The use according to any one of claims 8 to 12 in which the compound is selected finom: 

4- /e/t-butyl-//-(4-pipera2in-l-yl-quinolin-6-j^)benzenesulf6namide, 

5- chloro-3-methyl-benzo[b]thiophene-2-sulfonic acid (4-piperazin-l-yl-quin6Un-6-yl) amide, 

14. Use as a cosmetic product of a compound having a structure in accordance with formula 
10 0): 




(D 



wherein 

15 P is phenyl, naphthyl, a 5 or 6 membered heteroaiyl ring comprising 1 to 3 heteroatoms 

selected fiom oxyg«ai, nitrogen and sulfur, or a bicyclic or tricycUc heteroaryl ring conq)rising 
1 to 3 heteroatoms selected fiom oxygen, nitro^ and sulfur, 

A is a single bond, a Ci.<ialkylene or a C2^ialkenylene group; 
R' is halogen, Ci^alkyl optionally substituted by one or more halogen atoms, C2-6- 
20 cycloalkyl, phenyl, COCfialkyl, Cwalkoxy, OCF3, hydroxy. hydioxy-C^ialkyl, hydroxy- 
Ci^alkoxy, C^alkoxy- Ci^alkoxy, nitro, amino, Ci.6alkylamino, or di-Ci-ealkylamino; 
n is 0, 1,2, 3, 4 or 5; 

is hydrogen, Ci.6alkyl or together with a group R^ forms a group -(CR^'y where 
and R' are independently hydrogen or d .galkyl and p is 2, 3 or 4; 
25 r3 is Ci.6alkyl optionally substituted by-one or more halogen atoms, halogen, C1.6 

alkoxy or together with the grovtp R^ forms a group -(CR^V ^ defined above; 
m is 0, 1 or 2; 
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Q is a phenyl ring or is a 6 membered heteroaryl ring comprising one or two nitrogen atoms. 

15. Cosmetic compositions, charactaized in that they contain a compoimd as defined in claim 
14. 

5 

16. A non-therapeutic method of improving the bodily appearance of a mammal, in which the 
method comprises orally administering to said mammal a compound as defined in claim 14, 
or a pharmaceutically eiFective salt thereof, in a dosage efifective to reduce appetite, and 
repeating said dosage until a cosmetically beneficial loss of body weight has occurred. 
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Figure 1 

Effect of EXAMPLE 1 on Food intake in 
ob/ob mice (IVIean-t-SEM) 




mg/kg/day 

mCPP : m-chlorophenylpiperazine (reference compound) 
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